Micro-algae are to be an attractive way to produce bio-diesel 
INTRODUCTION
The only ways in which a new organic carbon to be synthesized are via photosynthesis, such as in micro-algae. Micro-algae itself are eukaryotic organisms; contain chlorophyll, that serve as lightgathering molecules, making it possible to carry out photosynthesis 1) . Micro-algae itself are to be an attractive way to produce bio-diesel due to high photosynthetic yields and lipid accumulation (oleaginicity) in cells 2, 3) . This high productivity combined with possibility to uptake CO 2 , stimulated its utilization as a biological mitigation method of CO 2 , at once as an alternative renewable source of energy 4, 5) . Therefore, micro-algae are the first important basis of the carbon cycle in nature 1) . It was investigated that growth characteristics and chemical composition of micro-algae can be altered by manipulation of culture environment 6) . Sufficient of nutrients in medium, both macro and micro-nutrients is important factors on overall biochemical composition. Macronutrient is covering of carbon, nitrogen, phosphorus, and sulfur. Micronutrient is including of potassium, zinc, iron, and magnesium 7) . Magnesium (Mg 2+ ) has some physiological function, i.e. as an important cellular catalysts, inorganic co-factor for many enzymatic reactions, and a metal constituent of chlorophylls 7) . About 6% of Mg 2+ element is bounded to chlorophyll. Due to the strategic position of Mg 2+ , all algae species requirement this element absolutely. In some algae, magnesium deficiency interrupts cell division, resulting abnormally etiolated cells. But, stress responses can be observed, both under or over supplied of Mg 2+ 8) . Nannochloropsis sp is a marine microalga, which has one chloroplast in cell. Chloroplast is the sites where chlorophyll is localized and the light-gathering function involved in photosynthesis occur. This algae is only produce chlorophyll-a, not resulting chlorophyll-b and c. The main accessory pigment of Nannochloropsis is violaxanthin. The cells do not form starch 9) . The previous researcher investigated that at high cell densities (109 cells mL −1 ) of Nannochloropsis gaditana, chlorophyll-a production reached 350 mg L −1 10) . Another study investigated that in photoautotropic culture Nannochloropsis sp with only used CO 2 from atmosphere as a sole carbon source, resulting 392 mgL -1 of dry cells 11) . In fact, Nannochloropsis sp is known to accumulate high level of intracellular lipids 3, 12) . Total lipid of Nannochloropsis sp was 28.7% 13) ; 33.3-37. 8 % 14) ; 10.3-16.1% 15) . It was suggested that the production of biomass would be increased by the addition of Mg 2 . The aim of study is to compare the growth and lipid composition of Nannochloropsis sp that cultivated in outdoor using batch medium system with different of Mg 2+ concentration. 
MATERIALS AND METHODS

Site of Experiment
Medium and Culture Condition
The study used basal medium f/2, which is prepared by using salt water 3%, then enriched with 8. The cultures were then incubated outdoor with natural condition, and then aerated continuously with a sterile air. Sterile air was obtained by trapping the air ambient into sulfuric acid (97-98%), then flow it into a sterile water before inject it into the medium cultures. Aerator SP-602 with flow rate of 1.5 L.min -1 was used for this purpose. Cells were harvested on 25 th day after inoculation and then analyzed.
Growth monitoring and lipid composition 1) Chlorophyll-a
It was measured by first centrifuging 2mL of sample at 12000 rpm for 3 min (Sigma 112). Then, removed the filtrate and washed biomass pellet with 2 ml of distilled water to rinse the adhering inorganic salts, and centrifuged again. Repeat this step for three times. Clean pellet was then extracted with 10mL acetone and disrupted cells with ultrasonic for 5 min. Concentration was calculated by absorbance at 664 and 647 nm using the following formula and expressed in mgL -1 16) .
Chl-a = [(12.64xA 664 )-(2.99x A 647 )] x 20 .....
2) Dry Cell Weight (DCW)
The biomass was collected by first centrifuging 2 ml of sample at 12000 rpm for 3min.Removed filtrate and washed pellet with 2 ml of distilled water to remove the adhering inorganic salts and centrifuge again. Repeat it for three times to obtain a clean pellet and dried at 70 o C (16 hours) in oven to a constant weight. DCW was determined gravimetrically on dry weight basis, expressed in mgL -1 17) .
3) Total lipids
Lipid was extracted with chloroformmethanol at ratio of 2:1 (v/v), then isolated the chloroform phase after adjusting solvent of chloroform: methanol: water ratio to 2:2:1. The chloroform phase (bottom) was removed in tube and evaporated at 70 o C to dry and weight. Total lipid content was calculated gravimetrically and expressed in % DCW 18) .
4) Fatty acid composition
Lipid extract (≈ 0.60 g) was transmethyl-esterification with BF 3 . Then, methyl esters of fatty acids were analyzed using Gas Chromatography (GCMS -QP5000) -1 , linear velocity was 37.5, and pressure was 67.7 kpa. Sample 1 µL was injected with splittless mode. Fatty acids were identified by comparison to NIST and Wiley Library, which was installed in the GC-MS instrument. Most compounds in accordance to the peak of GC-Chromatogram, which was offered from the library was chose as the compounds identified. Fatty acid was calculated in precentage of total fatty acid.
RESULTS AND DISCUSSION
Chlorophyll-a
Chlorophyll-a, is the principle of photo-chemically active compound, which functions as a receiver of light for driving photosynthesis. Amount of this pigment influences the production of biomass and accumulation of target products of micro-algae 17) . The chlorophyll-a content of Nannochloropsis sp increased linearly with time and reached maximum at 18 th days of growth period, i.e. 23.57; 26.44; 27.74mgL -1 , for M 0 ; M 1 ; and M 2 , respectively (Fig 1) .
Fig 1 Chl-a content of Nannochloropsis with different concentration of Mg
2+
This pattern is similar with the previous research result 10) . Nevertheless the concentration of chlorophyll-a, that resulting is this study is lower. It was reported that Nannochloropsis gaditana produced chlorophyll-a 260.0; 209.2; and 349.1mgL -1 for 6 th ; 9 th ; and 14 th of culture day (10) . In contrast, another study reported that chlorophyll-a Nannochloropsis oculata was 2.7-20.8 mg/g DCW 17) . By using the same unit with this reference, chlorophyll-a in this study is higher, i.e. 27-127 (M 0 ); 17. It was investigated 19) that the reaction mixture on the reduction rate of chlorophyll-a formation was affected by pH, which Mg 2+ removal from chlorophyll-a occurred under acidic conditions (pH < 5). The same characteristic was showed in study where pH decreased from 7 to 6, mainly for M 2 (Fig 2) . In fact, temperature of medium during study was 22-37 o C that might be caused disturbance to chlorophyll-a production. It was reported, chlorophyll synthesis is most rapid in between 26-30 o C 10) . The reduction rate of chlorophyll formation was investigated increased with increasing of temperature. Bleaching of culture occurred when temperature near to 40 o C 19) , which also happened in study.
Dry Cell Weight (DCW)
The whole carbon cycle of phototrophically organisms is built when the rate of photosynthesis exceed the rate of respiration. In this condition, some of carbon that fixed from CO 2 will become as the starting material for biosynthesis. As the result, the organism grow, and the cell number or biomass increase (1) . Data showed biomass of increased linearly with time (Fig 3) . . This result is equivalent with the previous studies, i.e. 392 mgL -1 11) ; 300-500 mgL -1 of dry cell 4) .
Fig 3 Dry cell production of
Total lipid content (%DCW)
Several micro-algae strains have ability to accumulate large quantity of lipid in cell (oleaginicity). It varies with environmental condition, which is making it to be a potential indicator of the physiological state of these organisms 17) . Data showed that lipid content of Nannochloropsis sp is 55.3; 9.5; and 10.5% based on dry cell for M 0 ; M 1 ; and M 2 , respectively (Fig 4) . Total lipid in control treatment (M 0 ) is higher than the previous studies results, i.e. 32.1 11) ; 28.7 13) ; 33.3-37.8 (14) ; 38.13% (17) based on dry cell weight. The lipid content of Nannochloropsis sp in control (M 0 ) is 55.3%, higher than M 1 and M 2 treatment. Alteration of lipid content might be as a response of micro-algae cell to the environmental stresses. It was suggested that the decreasing of lipid content in M 1 and M 2 treatment was caused by the excess concentration of Mg 2+ in growth medium due to its toxic effect to micro-algae cell. As described before, stress responses can be observed, both under or over supplied of Mg 2+ 7, 8) . According to the implementation purpose of Nannochloropsis sp cultivation, enrichment of medium with Mg 2+ element was not necessary due to its sufficient availability in basal medium.
Fatty acid composition
T h e c h e m i c a l c o m p o s i t i o n o f micro-algae can be altered by its culture environment, included nutrients availability in growth medium are important factors on overall biochemical composition (6, 7) . Table 1 The previous studies reported the main fatty acids of Nannochloropsis sp in photoautotroph culture are palmitic acid (C16:0), palmitiolic acid (C16:1n7), oleic acid (C18:1n9), and EPA (C20:5n5, 8, 11, 14, 17) , which covering of 24.6; 30.2; 11.0; and 21.8% of total fatty acids (11) ; and another study resulted 27.5; 25.1, 10.0; and 21.9% of total fatty acids, respectively (20) . 
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